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SUMMARY OF THE INVENTION 
The present invention provides a gaseous deposition source for providing a deposition 
material that emanates from a crucible having multiple thin film heating elements 
thereon each pair of which is separated by an insulating layer. The deposition source 
may have a crucible having a cover thereon with one or more apertures therein and one 
or more heating elements on that cover about such an aperture. These heating elements 
are thin film heating elements, and further such elements can be provided about the 
crucible as a source of heating for the deposition material therein. Multiple ones of these 
heating elements can be provided in layers for each with an insulating layer 
therebetween. Substrate heaters can also be formed with such heating elements on a 
base. 
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a — p an 



Sot, KV-*tt, 

J:EM B»*f **«»JiB«* 1 " 0 *" 4 * ' 5l: - t3S 
WMVItcM lts£tI- 5 s t *-c * 5 Bfl a * " - * § t * 

ft*, 

B 0 0 * os * ft 6 • w b* io wwa***** 1 ** ft ft 
■tv»**m««-./--*. 

2. j:Eiiiia*/<-*Bi*o»*»«»** L ^ *c*«ia 

4. ifcEHP*'*-**-^ S5 2»fSM5SMS5S»<. 



JiKM a n S W 4 ft f- <> m ra B C 13 * tf * n * n mv * " T * 

#sie*<&se. 

6. JiSSMP* -bSSS 1 K.55W«3flflnjftlEJftro 
HlcBft*ttrV'*«*aiE«««. 

8. ±esaD«'-'-#aJii=, ®2ro«s8i8»aiME*?5 < - 



#« 2 EUfflSB. 

9. ±3B!MP*'<-#a.ti=> »2®«R*«*i*S*s»*. 
iBUjoolRsnfc {>®®I3»> * J;tf**i&®MTr*-»r, 

*JB3E«®SSH. 

1 0. ±EB8P J:E»l*iJ:tfa2»»«« 

L^«J:EMn*>*-¥B:®» 
9si>-h Btn s i: ss cf s #&tt® » i ® * '"aw l> 

±E3S 1 romRS5SUra»£!fi®-8ini-tE3S 1 ra^-ZBS^i 

$a«t fc, JiSBST 1 £ J: tfST 2 e3SR«KftlftgSi®:*:«S 
# * £ » t T I » 5 Ji 12 M P * ' < - * § ® w # * '*> H n a S 1*1 



?5ft¥ 5-503317 (2) 
ttifc¥att®3! l ra^T-astf^ffU ±EJS2®WR*«an 

* **-BE-.®)SH!cas u - Kw*®««ea6 

»*a*R**fL-Ci>S»#«7E*»3SB. 

1 3. ±ie»«#a*®±.EMi:ii»!'**#ai4« *®ia 
2 rois®SD.*!(S9i*"=.»ntsnr)es!c*nfcS 3 ®3R«» 

toj»«**£ftl.i:i*SM*WTE«®»B. 

1 4. ±E«»y- K»liKa*? 5 .r^aV!*^ KB* 

1 OiSMSS. 
rtffli:J:IBWII9»teffl±EffPt4a«6ilCEB-#-8 = i® 



±EWi:j&»f x/l/^a©J:EJSnDHP*af'5 **CtE 
Jtt**RC*tLTa&f *Ct*<-CS5MP»'<-#R'!:* 
SSr*, 

±!BIMP*"-#RI*. *R«B.hE«l»#R«>rt»** 
MR»i£«-a«*ti-fcaffiC«6l* - PSS* ^ C±EHP®lsl 

x» 

1 6. ±EMP*' < -*R-tK» S 2 ®3R«SUrciSI5*tf<. 
±EWno0tn7*-.T, i'oJtEJf 1 «f5K*»iJ0»ES! 

snrtttf5ftTii'sa*ai 5K«®jsb. 

i 7. ±EWn»'<-#gli*s JiES i roSRSSlftrtMS* 

S#ftlcEtfS*Stt®SU®*'7'8i# ; S-#l-'. £E» 1 ® 
»R*«*n«i»*®-«IH*J:EBl®i'7 , ai#±l=Eff, * 
Ct?l5St**^^-iR~ ro ®8S' ::i S&Ufc«Siy- KtR-N® 
SSttlsS&SftTH5M#JSl 5EKIOSIS.- 
1 8. ±ie»»*R*®±ESBUii«>>***BI;l*' *® s 

Oldest**. 4«-3±EJBi:ii»t'«**R B rt*«»** 



0=Krt8S SEK S nfc±EWM*?JD»-C * 5 * -5 ictfc 

1 5EK®£B. 

W?S%*LT^S3S*«1 5Ett®8H. 

2 0. J:EMn*' f -*K«, JiES 1 * *CttS 2 ®*H* 

»^6Kn«35'|S|i:ISCi ! 5*ft«®»l 

.tEJS 1 ®Sm«Sl*D*!lS*®-ttl*±E» I roj-ySE^i 

Cijff, *CT?*«i***-iB^®BI(Stlsa^Lfc«Siy 

- K»'s®eai:a&snTi,>sitt>K. JtEnun*'*- 

Wa«*fc, ±EJMS*Cf*2®WR*«*0«MS*®*8ll 
jJ**RfU-C^«±EI«P>»' < -*R®«l»* , 6W* l **l s ' 
KgtfS*®#roS!2(9?7 , 8iS#£WU J:ES5 2®»«« 
Sl))aftS3R®-a!l±JiEW2®^'725»J:i=SO : ' 

sax***-»^ra8«i;:aaLfc*«y- k»^®««b 

aasn-cussuKSi 5»«e, 

2 1. £EiB«¥R#ffl±Efflua*v*.'i'#ia«, *®® 

9 b» JtE38 2 ®m»Mftg*®i::£K»*0i=J:->T«38 
2 03Wffi»n«iSJS*"5»l!f SnTJUfiKStlfcS 3 ®»««» 



T«*«lifli;ii*v*/i'¥KS'*i-s 
RftMn*#L-cv>sw»#R4, 

saw L'ii* fx ^soavvas * cm ft EE 

StlfcttMfcMT S 3 * ? BttR-rftt 6«fc» 1 <0f*«* 

2 3. .tEffi -tie® i »iys2<D» 

sB*a*f»R*«~«8iiJ:E»i®7*»#.tBgtf. * 

ST«*Rx*/l,*-R^oiSttl=a&L *:«»'.)- K8*-» 



5-503317 (3) 
RttC«-&*nTi»SRsR3!2 ZEBOSB. 
2 4. iW)- K»ttBS*5 5 = KB* 
,T.kES 1 ^Si!4»B«&*nTU5S>*«Z 3E««5 

as. 

2 5. »l»-£B»B**f**l'-l-*R4. 
«4, 

JlES 1 ©»»««J)D»g*«)±5?Bs fgSJgili-jTK 

±l=ttit &ftfc« 2 raSR*«»RBR4*£t\ *««M 
cfi|tKM^-a«i*«ffiB«fe-*-StertoaiKt-i'-. 



ofl m # 

*JfiWii*H <f*S>* f 9 > deposition) •/-*, * 
9 Midi, igJRSftfcW^raJiE'^lR*^*^*® 7 - 
aBBS**. 

*-<-ltSBtt-pT*Tl>5, *»J;5feR»li£RffiKC»f 
«RDtt>it^ri.«««>Ts *ffl*-ji'iR*.fcOWfflBEB«;* 

^e-i . itf#*5/-tttt4-*<S*n«. 

aiKsnfc»«Jti:*a*fctt 

Cetrusion cell ) C*tt!lo8«!*T«ESt«. = ®*? 
*»H**;H*, affiWBIi, i«n*£'l>B«»3ftTl'5llliiS 

(crucible) ^ti. REK'-At«fl«1-'<**t««' » 



i-TIi, Jtt»as8*ttt«. 1 5 0 0 * CW*- y-fflJBM* 
*tf«S«lKI*l 0" 10 S-AORSt^RWS** 
StRSft*,, S«J:B*aStlT^SH*<SK rf»S*15 
®4Btt*fcttBlt, *eD*7tt*t«*&»7* h JV^- » 

o#T£fc*tfffi*l*. ««a*©R»R«B*»Wtt«»*a 
■BR* **> &RK <* tvfcS«lc«5S-r 5 R? * fc f 
»55»Ef5iaf£ Mlrset) M»T*S. :oS«SttiSK ■ 

;i«J5. *©*SR. «R-r-<S««>ttR*»*0 ! l*** 
BRnr*6BT5ft»!)B14, W«*-ffi»ffi««iE.»fc*!»* 

LA>U ItRftSIHSWJ:**— fiaKBfJ*'*** 1 ** 



ttAa/Kigflitt, Ltfl««l»oilf«K«ftHH<iB«i** 
•fcSEfilJlESttSfcwE* Ju/ftSW»<OBT*fcfc&-f. SoA 

t, *©e*t.-#-»a:ii«i»a*8a-*-s = ia«astt5 

affi*0*<£Oi5< « 0. *w#«STI4t-*'-giR*<&© 

7* h#xA<«s*.. sfc»<irfcSA-< as. ftMkV*£?tt 

*<OJ:5ttitiiftE»S3ftStttt;HKtel4, Jn»S?JR*«i 
JfcRWrtStlMPSWL, *<3*f«*-iOMP«-;iSLTffl3CD 
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5 = £*<s*nTi<s. &*i=, »isittwsi.> 

Bloats 

/»B***«±B#*«»lt»*&#X*«*«Ktft**flS* 
• 5«SV-X*»«W*. *«V-*tt*0±B*/<-* 

nt^-es. «#/<-« 
tgswt,©*, &*<DBiEi68K*ttSA«iBttrab«>£i. 

TtitiZi-ZZbt'T-iSZo Stgt-J'-fc-C-xiW-e-ffl.l: 

■5 ttanssgs-ciUfiK-fs = i*<t?s s. 

SI 0(4, ««gJR*£l>B»«Ls — P©«SXg5&«5- 



a 2 121(4. #«Lr*Snfc«ll)!BJR*«^tfttt»T» 
« 1 BlffllSfEEEK 
Si 3 BH4, IB 2 Blw-aiwM»IKaSB* 
33 4 0(4. ffll*gJR«>±BB, 
33 5 El (i. 33 4 Bra— fflwKBB, 
33 6 0(4, 35 4 EI<o-fflI©ftSBrotKEH» 
33 7 014. ^ffisflraS'Jra^JSSPJroa 2 HlcfiSt SBrEEI 

«5. Ht* 1 0(4. K6C(c-«K!T53n!S?85»l 2fo*c; 

1 3*(ti5K#H«il5ra4>«itT. 3BiBBtt#&nT 
v>5. *d*T. 33 iBffl««l4ABfc-J:cm**f¥ai 4 4 
Jl*Sfc*Ert*ffl--«*W»l.T»*ftTV»*. 
IBJK&E, 1 1 litli-iSOJ 4 o<o«?8S#- 1 S. 

16, 17 is J: CM 8 ii(ii:**ftTl'4. JD*.*E, * 

><- 1 i it. aiars^Krowp 1 g 

33 1 0©»ji£«rolSrE0*<, *'<- 1 1 *»« 1 0±CB 

BUfctt«STS2iaBS%*nru5. ntmi oa, as*<« 



JfiWKWI. 0 mm<>5i<S««»*l*f«(pyrDlytlc> Sfb** 
lii&»3?S2 Ofr&JBlSSttTl'S. era SIT 14, ±i$m£ 

■jtt, vx** o Baa<£»a*##t' 

*©B+»T?»S. ->x;U2 OfctaiRSn/StlTrtttEflm 

S5»£EI4, «*42 H4S3t£V-**&f * 
BMSSttS. 'SX.JU2 0 ra#KMEI4, * * 2 0 ©fl-fll 

l»g*Z !0-«e*»tW*>S*H(Cltf, 
85» 1 2 SrfBlRI- *. ■ 
&Di&g*2 2 (4«*Bfflft*aE*a*ffl <-'T f a^Z 0 ©«■ 

J»gft2 2W»S/)<Sl6in5„ 1M«7t-( KOJffiSl 
©». %bn-h.!?v-7T<< hStEI4^»royo4r^(Cj:-7T 

aiWMBTAj'sn, i8«snfc*-?^?w»i4cnt,fl» 



wyo-fcXiJaUT xvf-:/ ft*. 

*2 0(Ofl.«gffi-tfc.fcCf*roiaHK tt&tfB«S?-«#l 2 

4£frttf«l 0»i:B«tetliBIEH*ftfcfc-*-K*2 2 

j£6Ui< Mc*-.TWII!»l»«*i*««»K« 1 " 
L * 5 x < £ * i ft fc «D S * O I? * f +fl'iM* ( # «E * 

ns*$tt«c»«*ft*. 

MB* 2 2 11, H»lsJi*l»«<MIMI=*-Tll** 

a *nTi>5. lasfgz 3 a, »«!2i«aii 3*> 
^maffi±Kttt* 6 n s -< * sf* t ffl bi Btsjawsa** bssl 

ts:t»*s f •✓*-**<«* = 4*6* 

i. o s yKosta *&c, t£«»2 3 

««E*if»fl< * ftfe t u t b, *&saffi)a*<£ 

tttnj; 5 !=+»!=»< ttWfttf*6ttU. 
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55 2 SMS* 2 4*<, ft^MftS-ffl 
V>Tl6S«2 3±l=»l**ft*. «^ *S»»/v7r-< l> 
*<fc-:5'-g*2 4 iLTitaSft, RKJ'**2 0B«b 
fil««MS«2 J ©««■*•**- ^BOil»<t< fct>M«.fcB 

mltme*2 ( ««5«wnn 

x»ff/4ni. c:roJ.5BLTaa!»£JR2 4 li, MS 
*SS«tfc#XiLT»tnltlJtI«>ttH2 lB*t*5*-5. 

MS* 2 4 «>**»»•*<. ^**2 o*<«.nwn:)Kss* 
nfc*att®*'7 , »»±l=*tHl.-Ctti**ft, ig^SS^l 3 

Ktt j fas = r**vc-;&*« 

JJBlMrr :«>IIM8**(«T«8il 

S7r^^-*ElS*ftT^5fl.l=)9A.-i-5 = tl: 



S/**2 0Bffi8UfcMi«BJ.*;:»89-«Mtt, MM 
g*2 2 *j «*; Cf! 2 4*<l(S»#fti:J;5*0 bei'SSrfttt 

a, *□*.*»=, :ftiot-y-*-4or»h^Wt 
iaJ«*ft/:S.S±l:«^a^ft5©ffl•^5»!* < '>« l • , . 
SI1IBMSJK2 2*J:C«S2J6Mg*Z 4(i, SJStt 
KKi'Bat»B»fl«*** = t t>, *SiWiSi>BE?iJB«i 
ftSttSCibTS*. fcSKli, S+«*«BaJiB»fS 
tttUl'. flt-^" C2fflKl±K't5Cib-cS5) 
Bffifflli, -HffljD»E«*W*'B««B*fcl*W<-<?ef 
{, |8»<o * a aMW'iiMPS* J; tfSifl^KS" £ *- 
JjofciLTfe, BSScoSS»!£!A» ( 'fiyft5J ; '5 ,:: f* ,s * 
ffltfr&fcB*!-*- SSSW'-f 5 - * 4ffiSt 5 C 
5. 

»10»J;C?»2araSgli» *KZ-3©iSS?aS#l 2fc 
*tf 1 3*<WfflPl*6ttb«'il''C«*ftTV'«<OT?> Saw 
»«««tLT«*ftTV>*. =ftl±, MS* 2 4©-8B 
*<$e*!5 2 3f«at5iii:l-fc K»*-" »CE 

fflia,T, rtWM»S*2 2 4Wm«B»tt^tfiiSftT: 
US. *ntt*2B»*i»»B»*ftT*6, **B*2 



B<0-8(I#«tt;*:»lrBia"SS*» 3HB»«Dlc3*SftT V*S. 

ms* 2 2te*cf#na«n»s*2 4 s-s*wiayii«»Bf 

rtCWM»K2 2 i3iCfM!«8SI*Z 4 Kiiatt«K* 
at ati:J:0«»»l oroafi*BBIiSSftfciaKi*, »I 

«RI&iS*n 4®»ffi4^LriE5tK*-*'-*-S;i* , -=' 
85. Mk«»f 1 4t«5sS-#-5fc»!>roSfiUfc-*tOSBffla 
Stt— 3BS*S86Sftfc-4*W7-f + 3S2HBM* 

jsja^sgLTKissft-cv**. 

i/x;t-2 oron«>lro;ft^«»i8'**^- ««BBtawft 

¥af**£*ffli^> »• oA>s>R5*»s*BStf*a£ft 

fcHMJWSft* **»»«»« * 5 BJioTSfflSft*. <*S 
H2 5 (is *»T»#K1W*2 4jWMRC«aftSfct, ISt 

b to © aesa-c 7 * h # * 1 1 a * ft 5 s t *<* a 

HWW"''f Hi. HMUifSttfttf. » 
HffiB»a*ftfcift-eS*t>*-®iE<BHiS-*-«S®» : ?t 
SS-i-5Ct'S < *S» >*.frZ O«5#(-aJ;B0«SftTVi5 



lcffil^5c:<!;/i<T?g5o jD*M8f* 2 2 fc^C^Z 4 \ts 'sz.fr 
2 tfrzm&T^S 1 2*J:ffl 3<OJ;-5«£« : 3 1 «MtKS< 

tt)8s i o it. Si iiafo-j;ysz aK(±n«t«»iEttT?Ei* 

<£8-IB*g[SJ*8Ktt*. BBUJiftSSli, "ARM 
P»i£< l:»< TlM»(Lfc*-» * *Rrfc*T7ECFAttrailMK 

OW "820 (necked dovn ) ■ KrtffllJJO* 
SJR2 2Sfcl*#«DSR«*2 4*KI**CilS*^r5f» 
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SilftTKJAIHS*''- 1 l«H* = ±Tf*S. 33 4 014. 

HiSTf-suao i 9 i i m±.mm-etbz. mo 

1 9<0E)0O3Sfi2 0' ±ICf4. KaT^SnT^SrtfflOa 
BE* 2 2' fc"J:tf*niRfi«««T?»*nTV<S#HW»D 
ttg*2 4' *»t«*SIC 2 r>»S«fc»gfc*<JBJS*nT 
1<S. :ft«. 2om*0J«S*li, *S#»SE ft* 
IS SIS 2 3' C*^T|B)aK»«*'nTfeOH faSSSS* 2 2' 

1 1 Kffli,>&nTv>*j«!i»waft*'!'ie8«±cia 

A<. »2H*JJ:a t »4IBIC**nT^*toT«)»Ue*»a 

isii:>i?«6irff^na. rani 9©«tti4, *»J:5tt7mr 



x *< 5ST-S- * m * fc I* 557 L fc*6<& H m^efr -5 Z t *«t? 

»2iae*u : S4iiiic*sftTv<.iJ:-iic. ftmmmmm 

2 2' *»J;t/«.(M»Pi«Sffi!S2 4' O** OTPI8SI4. tole 

5 * a oo ? 7 as » i ; e s s n t. n is t « - *f » «s ? ro » » 

JtfciSLTU*. #K»ljDlftBJR 2 4' <Oi5jiS3ffl 

1 SSiCfl 8±-?fcfc>9, fl<MJjD»S* 2 2' W pjiS SB (i 

Sa«|::*|!*l::<£l.>ttSI=»-'. COJ:7<E*'<-**» 

i o*ro»8mra«"BiiStiwnf tt*>smD±REB-rst. 



(spitting) " '?.£') >y (spilling) " *l»Jtt 

3nfc>/X*fcttaffi»«SSt£3 > K (compounds ) 

wot, j,5ui*sBifi*Tittia®ai=ift->T 'i*i»ji»< 

5 (creeping) ' *t«l= * ■» T * *. b ^~ 

ii'<- \ iJ;l:ajri,Tliti>"e.n/:rtWI»HftS*2 2' fe" 
iCfn«»«sS*2 4' B, *^-ll**«10iH« 

■4-5. #'<- 1 1 ?ttBfii:t5i- tf-A79» 

182 5' C15MS*2r **tf24 1 OSfflli, sn« 



sans. 

5i 5 (3 is J; 23 6 Ellis <**4tr-AOSEM»**iM»f 5 
2-oe>mi%+, « 5 ails qifflaffifito*'*-*!'- K 
Wi:*it*MP i 9 lis Kin l 9*iB-»-caai-r*ir-A» 

essfiUTi<a. ini;«LT. sap i 9**'<-i ioa 

1B»1 0»l»JWC*»UTO»ttfj-*Ci*<1?*5. 

-Ml' 4'*sft> -©tt/s-yu-i- ir li. fcSJB 

2 3' IC.k-*T#l«?fts Rffl*2 5' T*<0±«-8!ffl*n 
fc?90WSn»Sie2 2' * 2 4" 

2" SitfH 1 lis *2H*iJ:ty*4HII=*l* 
*J:'5i:ffiSK*«(faa , CI*«< . 6-L5-SA'(te^oWffi 
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EITlis rtfflH*P»S?R2 2' B«?W»1 5' !=»*>*»« 
SSL, KW»J»S*2 4" 1 T B«l*i**» 

#— ©MO 1 9 ' 1 1 ' <D«N>«J#K« W» 1 0 

» rt W I = Pi T I*? « I " S * W * R 18 i L T * 86 * n T 1 ' 
*. KIP1 9' K8tt5:<!iE8l>, «(4 tf- A IC»|S]tt*i 

cmissnttlST? * 0 so-fcflnasrff -5 = tit'-rs s. 
4<tsj. tssai/&e*2 2' fcJ.ffz l*» =©«iS^ 
£*!»<•. 
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